Abstract. In this paper, we consider a kind of multilinear operators related to oscillatory singular integrals with rough kernels and give a criterion of certain boundedness for this kind of operators.
§1. Introduction
During the last decade, there has been significant progress in the study of oscillatory singular integral operators with polynomial phases. A prototypical work in this area is Ricci and Stein's paper [8] . Suppose that K{x) is a function defined on R n \{0} such that (ii) / K(x)dx = 0, 0 < Rι < R 2 < oo.
JR 1 <\X\<R 2 Ricci and Stein showed that for real-valued polynomial P(x,y) defined on R n x R n , if K[x) e C^R^O}), then the operator (1.1)
Tf(x) = p.v. ί e ip ( χ >tiK{x -y)f{y)dy,
is bounded on L p (R n ),l < p < oo, with bound depending only on the total degree of P(x,y), not on the coefficients of P(x,y). Subsequently, Chanillo and Christ [1] showed that K(x) G C 1 (R n \{0}) is also a sufficient condition such that T is of weak type (1,1). Lu and Zhang [7] found out a simple criterion on L p -boundedness for oscillatory singular integrals with polynomial phases when the kernels satisfy only a size conditions.
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This paper is a continuation of our previous work [2] , [3] . We shall extend above result of [7] to the case of multilinear oscillatory singular integral operators. Let us consider the following multilinear operators
where M -m\ +rri2, Ω is homogeneous of degree zero, R m (A; x, y) denotes the ra-th order Taylor series remainder of A at x expanded about y, more precisely
For functions A\ and A2, one has derivatives of order πi\ -1 in BMO(R n ), another has derivatives of order 7712 in L r°, 1 < r$ < 00. We will give a criterion of (L p ,L r ) boundedness for TA 1^A2 -To begin with, let us introduce two concepts (see [7] ). DEFINITION 1. A real valued polynomial P(x^y) is called non-trivial if P(x,y) does not take the form of Po(^) + Pi(y)i where PQ and Pi are polynomials defined on R n . DEFINITION 2. We will say that the non-trivial polynomial P(x, y) has property V, if P satisfies
where RQ and R\ are real polynomials. DEFINITION 3. We say that a non-trivial polynomial P(x, y) is nondegenerate if For the special case 5 = 1, Lemma 2 was proved by Cohen and Gosselin [5] . If 1 < 5 < oo, the lemma can be proved by repeating the argument used in [5] . 
For fixed x G R n ,r > 0, let Q(x,r) be the cube centered at x and having sidelength 2>/nr, set where raQ( a . Before we estimate these terms, let us state a lemma. where we choose σ > 0 and 1 < t < oc such that 1/2 + l/£ = 1/(2 -σ). All above estimates imply that (2.3) is true. We turn our attention to the operator T^ A<2 . The estimate for this operator follows from the following lemma. satisfies (2.9) ||C/ Al) A 2 /||r<C(degP,n)||/|| p . Proof. We shall carry out our argument by a double induction on the degree in x and y of the polynomial. If the polynomial P(x, y) depends only on x or only on y, it is obvious that the condition (ii) implies (2.9). Let u and υ be two positive integers and the polynomial has degree u in x and v in y. We assume that (2.9) holds for all polynomial which are sums of monomials of degree less than u in x times monomials of any degree in y, together with monomials which are of degree uinx times monomials which are of degree less than v in y. Write P{x,y) as
\a\=u,\β\=v
where P${x, y) satisfies the inductive assumption. We consider the following two cases.
Case Remark 2. Here we give an example which satisfies the condition (ii) of Theorem 1. The example of Theorem 2 is analogous.
In i?
1 , suppose A\(x) = log(l + |x|), ^(x) = x, and Ω(x) = sgn(x), then Aι G BMO(iϊ), Λ 2 has derivatives of order 1 in L°°(R). Ω{X~^ 
